Introduction
The estimated recurrence of stroke and the disability rate have been found to be higher in the Chinese population as compared to that observed in Western countries. 1 It is well known that less exercise is a modifiable risk factor for stroke and recurrent stroke. 2 The protective effects of exercise have been seen in a large study. 3 Exercise plays an important role in decreasing blood pressure, losing and maintaining weight, and promoting good mental health. 4, 5 Therefore, the American Heart Association recommends that stroke patients spend 20-60 minutes on exercising, 3-7 days a week. Psychological aspects, such as self-efficacy, were reported to have an effect on exercise. 10 Self-efficacy, a key concept in the social cognitive theory, means the "belief in one's abilities to scheme and perform the courses of situation requested to conduct given accomplishment." 11 It has been reported that a high level of exercise self-efficacy can predict the start and sustenance of exercise over time in patients with cerebrovascular diseases. 12 The SCI Exercise Self-Efficacy Scale (ESES), a selfreported scale invented by Kroll, 13 measures self-efficacy to perform exercise in spite of numerous difficult situations. Even though the ESES is firstly invented to measure selfefficacy in spinal cord injury patients, 13 the items on this scale are fairly general, and it has been used with pregnant women 14 and elite wheelchair-dependent athletes. 15 However, the biggest problem is whether this scale can be used with other populations, such as people with stroke.
Therefore, the present study aimed to evaluate the psychometric properties of ESES in Chinese-speaking stroke population.
Materials and methods Participants
This study was conducted in the neurology department between April and September 2015. There was a total of 350 participants according to the criteria: 1) were diagnosed with stroke; 2) were 18-75 years old; 3) had formally agreed to participate; and 4) were independent in daily activities measured by a score #3 on the modified Rankin Scale. 16 Participants with serious psychiatric illnesses (schizophrenia, schizoaffective disorder, or bipolar disorder) were excluded.
instruments A form on demographic and socioeconomic characteristics
This form comprised eight questions assessing the participants' demographic and socioeconomic information.
Additionally, patients' comorbid conditions and the modified Rankin Scale score were evaluated.
The eses
The ESES, a ten-item self-report measure researched by Kroll, 13 requires respondents to point out whether they could persist in an exercise plan, even though the situations could be tough, such as "When I am confronted with a barrier to physical activity or exercise" and "When I am tired." Respondents are instructed to choose one option that reflects their confidence when doing regular exercise. A higher mean of all the items indicates a higher degree of exercise self-efficacy.
The c-gse
The Chinese version of the General Self-Efficacy Scale (C-GSE) measures one's competence when managing tough situations, 17 with the grade ranging from 10 to 40. It has been reported that the C-GSE has good psychometric properties (Cronbach's α=0.96).
18
Translation and adaptation of the scale After got translation permission from Thilo Kroll, the instrument was interpreted persisting in Brisling's translation model 19 : A) Translation and back-translation: original ESES was interpreted into Chinese by two researchers who are bilingual. Incongruity of the two copies were reviewed and discussed until consensus was reached. The instrument was then blind back-translated into English by two researchers in the nursing field. Both of them had work experience in English-speaking countries. Again, the two versions were compared and verified by a qualified, bilingual expert who specializes in design and cross-cultural validation of study questionnaires. B) An expert panel, whose members were selected for their experience and professional knowledge, was asked to evaluate the content validity of the tool. The expert panel included two specialists in neurology, one rehabilitation therapist, one professor in a nursing school, and two advanced-practice nurses specialized in stroke nursing. Experts rated each item for the relevance and repetition using a content validity index. According to the experts' rating, the content validity index of the Chinese version of the SCI Exercise Self-Efficacy Scale (C-ESES) can reach 0.95, demonstrating perfect content. C) Pilot study: in total, 15 Chinese stroke survivors evaluated if the C-ESES was easy to understand and answer. Psychometric testing of the scale was performed after completion of all these steps.
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Data collection
Questionnaires were administered on the day of discharge. Participants finished the questionnaires on their own after they signed a written consent form, and assistance was provided if participants had difficulty to read the questions and write their answers independently. In addition, 50 stroke survivors who agreed to take the survey again were selected for the retest 10 days later.
statistical analysis
The AMOS 20.0 and SPSS 17.0 were chosen to performing the data analysis.
item analysis
The following criteria were chosen to distinguish the items to be omitted: A) a correlation between item and the total scale score (Item-Total Correlation) of less than 0.30 and B) no decrease in the Cronbach's α if the item is deleted. 20 Construct validity was first evaluated through EFA and then proved through confirmatory factor analysis with maximum likelihood. Items with a factor loading of 0.40 or greater were considered to adequately measure a factor. Goodness-of-fit criteria, including the chi-square/degree of freedom ratio (χ 2 /df) ,3.00; root mean square error of approximation ,0.08; and goodness-of-fit index, adjusted goodness-of-fit index, and comparative fit index $0.90, were used to determine the overall data-model fitness. 21 Convergent validity was calculated using the correlation coefficients of the C-ESES and C-GSE. 22 internal consistency A Cronbach's α between 0.7 and 0.8 is considered minimally receivable, that from 0.8 to 0.9 respectable, and that more than 0.9 quite perfect. 23 
Test-retest reliability
A third approach used to evaluate reliability in our study was to determine the stability over time, 24 which was conducted by calculating a correlation coefficient between the baseline test and retest 10 days later. Considering the drawback of using the Pearson's correlation coefficient, the bias and 95% limits of agreement from a Bland-Altman plot were also reported.
ethical considerations
Approval was obtained from the First Affiliated Hospital of Zhengzhou University's ethics committee. Patients signed a consent form after the researchers explained the study protocols and explained that the study complied with information privacy principles and confirmed all the responses would be used for scientific research alone. The patients were free to withdraw from the study at any time, if they wished to.
Results
sample characteristics
Even though 350 participants answered the questionnaires in the present study, useful data were obtained from 321 participants (response rate: 91.71%). Most of these stroke participants were male (63.86%), married (60.44%), and had one to two comorbid conditions (44.7%). The average age was 56.50 years. The social, demographic, and disease information of the participants is shown in Table 1 .
item analysis
The average of each item score was from 2.95 to 3.48, which is shown in Table 2 . Item-total correlations ranged from 0.551 to 0.718, indicating moderate to strong correlation. The deletion of any items in the scale would not have improved the Cronbach's α of the scale (Table 2) .
exploratory principal components analysis
Before performing EFA, Kaiser-Meyer-Olkin, as well as Bartlett's test of sphericity, was conducted to check if the data can be subjected to an EFA. 25 The Kaiser-Meyer-Olkin measure was 0.841, which was better than the minimal admissible level of 0.50; Bartlett's test was also admissible (χ 2 =1559.012; P,0.01), showing the suitability of an EFA. 26 The principal component factor analysis showed that two underlying factors had Eigen values over 1, which accounted for 49.543% and 10.202% of the total variance, respectively. Table 3 shows the results of the component factor analysis using varimax rotation. All factor loadings, ranging from 0.620 to 0.806, were statistically significant in the two-factor model and greater than 0.4 ( Table 3 ). The two-factor model was thus chosen to perform further tests, with the names given as internal motivation and external motivation.
To further test the structure of the C-ESES, the twofactor model derived from the EFA was compared with the original one-factor model suggested by Kroll et al. 13 The latter model did not provide an acceptable fit to the data (χ 2 =398.625; df=193; P,0.001; root mean square error of approximation =0.081; goodness-of-fit index =0.825; 
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The psychometric properties of c-eses in patients with stroke adjusted goodness-of-fit index =0.789; comparative fit index =0.820), but the two-factor model did (χ 2 =291.157; df=185; P,0.001; root mean square error of approximation =0.044; goodness-of-fit index =0.938; adjusted goodness-offit index =0.914; comparative fit index =0.858).
convergent validity
Pearson's correlation coefficient of the C-ESES and C-GSE had a statistical significance (r=0.496, P,0.01), indicating the C-ESES had sound convergent validity when evaluating with C-GSE.
internal consistency and split-half reliability
Cronbach's α of the scale and its factors were 0.879, 0.872, and 0.757, respectively. We also assessed the split-half reliability of the tool, and acceptable internal consistency was proved in the split-half reliability assessment (split-half coefficient =0.911).
Test-retest reliability
Test-retest reliability of the C-ESES was optimal when the test was administered after 10 days later on 50 stroke survivors. The correlation coefficient between the baseline and 10-day follow-up test was 0.750 (P,0.01). Considering the drawback of Pearson's correlation coefficient, a BlandAltman plot was also used to report the bias and 95% limits of agreement. The mean differences and limit of agreements between the two methods were -1.28 (-7.47 to 4.91).
Discussion
It is of importance to find a validated measurement to evaluate exercise self-efficacy in stroke patients, especially in the People's Republic of China. In our study, we performed the psychometric properties of the C-ESES in 321 Chinese stroke patients. The results demonstrated that C-ESES presented adequate validity and reliability to evaluate the exercise selfefficacy in patients with stroke in a comprehensive hospital.
An exploratory principal component factor analysis determined ten items loaded on two factors, which explained 59.745% of the total variance. Each item had a factor loading of 0.40 or higher, which was considered acceptable. 27 However, these results were a little different from those reported in studies conducted by Bland et al 14 and Kroll et al 13 who suggested that exercise self-efficacy, assessed by ESES scale, was one-dimensional. However, the two-factor model was according to Hall's theory of self-efficacy, 28 which reported that work-related situations contain two factors (personal and environmental). Items 1-6, 9, and 10 should be included in the personal factor because these items mainly emphasize on one's own efforts and self-awareness. The environmental factor assesses respondent's self-efficacy from social support, including expectations and support from others. Items 7 and 8 could be categorized under the environmental factor because the two items mainly evaluated persistence of effort without assistance.
The C-ESES demonstrated acceptable convergent validity, which was the connection between two various scales evaluating an identical feature. 29 A statistically significant connection between C-ESES and C-GSE was found (r=0.496, P,0.01), which revealed that the C-ESES performed with an excellent convergent validity when assessed against the C-GSE. The results were the same with the original version 13 in which the connection was 0.316. Therefore, it was concluded that this scale was sensitive enough to evaluate the same feature as the C-GSE.
The Cronbach's α of the scale and two factors, ranging from 0.757 to 0.879, showed an acceptable internal consistency; The result of split-half internal consistency test, with a correlation of 0.837 between the two halves, also proved the sound reliability of C-ESES. 30 The results were consistent with the English version 13 in which the Cronbach's α and correlation between the two halves were 0.926 and 0.791. It was a pity that test-retest reliability had not been examined in the original version. Therefore, the test-retest reliability test was conducted to decide the steadiness of reliability as time went by. The C-ESES showed good reliability after a 10-day interval, with a correlation coefficient of 0.750 (P,0.01). Time interval between baseline test and retest might influence the test-retest reliability. A shorter time interval may generate cross-reaction, whereas a longer interval may increase the possibility for unexpected changes in scores. 31 With reference to the suitable time interval to evaluate testretest reliability, experts suggest a time interval ranging from hours to years, according to the aims. However, an interval of 2-14 days is considered optimal. In this research, 10 days was chosen because stroke survivors usually visit the hospital for a follow-up 10 days after discharge, which was consistent with the recommended interval.
Limitations
Some limitations of this study deserve emphasis. Firstly, regular exercise was measured using self-report, which was inclined to result in a misestimate of exercise level as compared with more objective measurements. 32 Secondly, we included only cases with complete data in our analyses. Cases with more than one missing value on any of the variables were deleted, which restricts the generalizability of these results.
In addition, in this study, the translation procedure was conducted by the authors themselves, which may have been less accurate as compared with that conducted by a professional bilingual translator, or by using multiple techniques.
Conclusion
The results of this study prove the use of the 10-item C-ESES to evaluate exercise self-efficacy in Chinese-speaking stroke survivors. Moreover, the ten item C-ESES is comparatively simplified and easy to understand. Usage of C-ESES may urge health care professionals to better know stroke survivors' exercise self-efficacy and utilize psychological methods to improve their physical activity.
